We report an unusual case of infective endocarditis (IE) in an 88-year-old woman, occurring on a prolapsing mitral valve and characterized by an atypical vegetation shape resembling a spiral-like appearance. After the patient refused surgical correction, persistent IE despite prolonged antibiotic therapy was observed, resulting in an ischemic stroke probably secondary to septic embolus. The importance of vegetation shape in the management of patients with IE was classically related to the increased risk of embolization associated with pedunculated, irregular, and multilobed masses. We hypothesize that the unusual spirallike vegetation shape in our patient may have favored IE persistence by two mechanisms, namely, a decrease of the exposed vegetation surface with creation of an internal core where the penetration of antimicrobial agents was obstacled and the creation of blood turbulence within the vegetation preventing a prolonged contact with circulating antibiotics. These considerations suggest that vegetation shape might be considered of importance in patients with IE not only because of its classical association with embolization risk, but also because of its potential effect on the efficacy of antibiotic therapy.
Introduction
Infective endocarditis (IE) is a major cause of morbidity and mortality worldwide, and stroke secondary to septic embolus is a major and potentially life-threatening complication of left-sided IE [1] . Although early diagnosis, prompt starting of adequate antibiotic therapy, and surgery when appropriate are the cornerstones of successful IE treatment, it is known that the ability of antimicrobial agents to penetrate into the vegetations is a key factor to determine the clinical outcome of IE patients [2] . We report a case of persistent IE followed by ischemic stroke, where an atypical vegetation shape might have contributed to reduce the penetration of the antimicrobial agents, favouring IE persistence and septic embolization.
Case Presentation
A 88-year-old woman with history of hypertension presented with persistent fever, recent-onset dyspnea, and new-onset systolic murmur. One week earlier, she had started therapy with amoxicillin/clavulanate because of a dental abscess. Clinical examination showed signs of heart failure and a loud systolic murmur at the mitral area. Transthoracic echocardiography (TTE) showed an inhomogeneous, rounded-shaped, mobile mass attached to a prolapsing posterior mitral leaflet (Figure 1(a) , Movie 1 in Supplementary Material available online at http://dx.doi.org/10.1155/2015/483067) with severe mitral regurgitation (MR), suggesting infective endocarditis (IE). Blood cultures were taken despite the fact that the patient was under antibiotic therapy, and treatment with ceftriaxone, vancomycin, gentamicin, furosemide, and atenolol was started. Transesophageal echocardiography (TEE) confirmed the presence of a mobile endocarditic vegetation (9 × 8 mm) attached to the atrial side of the prolapsing P2-P3 scallops, revealing its rounded appearance to be caused by an unusual, regular spiral-like shape (Figure 1 because of persistent fever and worsening renal function despite the improvement in signs of heart failure, vancomycin was substituted with teicoplanin. On day 20, a new TEE showed persistence of IE with no changes in vegetation size. Surgery was advised, but the patient refused the intervention. She was discharged under teicoplanin, furosemide, atenolol, and aspirin, with the recommendation to complete 6 weeks of intravenous antibiotic treatment daily at our hospital. A clinical, biohumoral, and instrumental follow-up was planned. Five weeks after discharge, signs and symptoms of heart failure were considerably improved, but the vegetation was still present at TTE. Ten weeks later, the patient was urgently rehospitalized because of ischemic stroke. TTE showed a reduction in the size of the mass with persistence of severe MR, and there was no evidence of carotid or vertebral artery disease. Despite clinical improvement after therapy and rehabilitation, neurological recovery was only partial because of persistent disequilibrium. On day 13, the patient was transferred to a hospice for long-term care.
Discussion
Echocardiography plays a key role in the clinical management of patients with IE, providing valuable information for IE diagnosis, identification of complications such as heart failure or abscesses, indications to surgery, and prognostic stratification [3, 4] . In particular, careful evaluation of vegetation characteristics in left-sided IE is of major importance to assess the risk of systemic embolization and related clinical events, which range from incidental findings on advanced imaging to potentially devastating events such as stroke and brain abscess [5] [6] [7] . According to the current guidelines, patients with large vegetations (>10 mm) should be referred for surgery in the presence of one or more embolic events despite appropriate antibiotic therapy, or if predictors of complicated course (e.g., heart failure or persistent infection) are present [8] . However, predicting the risk of embolism in the individual patient remains difficult [9] . Though the size of the vegetation seems to be the strongest independent predictor of a new embolic event in patients with IE, several other factors are involved, including mobility, location, echogenicity, and shape of the vegetations, potential changes in vegetation size during antibiotic therapy, underlying pathogen, multivalvular IE, and biological markers [5, [10] [11] [12] [13] . In this context, the importance of vegetation shape classically hinged on the evidence that pedunculated, irregular, and multilobed vegetations may lead to relatively high risk of embolization. However, less attention was given to the potential role of vegetation shape in affecting the efficacy of antimicrobial treatment.
In this report, we describe a case of IE in which an atypical vegetation shape, characterized by a spiral-like appearance, might potentially have contributed to the persistence of valve infection despite prolonged antibiotic therapy, resulting in a cerebral stroke probably secondary to septic embolus.
It is known that vegetations are mostly composed of layers of fibrin and clusters of buried, slow-growing, and dormant bacteria that tend to escape drug-induced killing by tolerance phenomena [14, 15] , so that the efficacy of antibiotic treatment in patients with IE is strictly affected by the ability of the antimicrobial agent to penetrate into the depths of the vegetations, where the microcolonies of the pathogen are located [16, 17] . We hypothesize that the unusual spiral-like shape of the vegetation in our patient may have favored IE persistence by two mechanisms: (1) reduction of the vegetation surface exposed to the blood, with creation of a relatively protected core where the penetration of antimicrobial agents was obstacled and (2) high blood turbulence within the vegetation during the systolic regurgitation, which may have further prevented a prolonged contact of vegetation surface with circulating antibiotics. These considerations suggest that, in the management of patients with IE, the shape of a vegetation might be considered not only a determinant of embolization risk, but also a factor potentially affecting the efficacy of antibiotic therapy.
